Background Work-related musculoskeletal disorders (WMSDs) represent a common occupational problem for healthcare workers throughout the world. However, few epidemiological studies have investigated the effect of psychosocial factors on WMSDs among different Chinese occupational groups.
Introduction
Regardless of the nature of work involving light or heavy physical exertion, work-related musculoskeletal disorders (WMSDs) are highly prevalent in almost all job categories and therefore represent one of the most common occupational health issues [1] [2] [3] . WMSDs can be defined as injuries and disorders of the muscles, nerves, tendons, ligaments, joints, cartilage and spinal discs, which occur as a result of physical work activities or workplace conditions [4] . Researchers have identified a higher prevalence of low back pain (LBP) among workers engaged in the occupations associated with physically strenuous work involving asymmetric postures, moving, carrying, and holding heavy weights and work typically performed in poor conditions or bad weather than among light manual workers [5] . Coal mining is an occupation involving heavy manual work and it has been found that miners have the highest rates of sickness absence due to back pain. In a study of Turkish coal miners, the prevalence of LBP was 78% [6] . The occurrence of WMSDs is mainly associated with the following risk factors: heavy physical work; static and awkward work postures; frequent bending and twisting; lifting; pushing and pulling; repetitive work; vibration; and psychological and psychosocial stress [7, 8] . Psychosocial work characteristics have been recognized as important risk factors for WMSDs [9] . A large body of research has demonstrated the significant influence of both physical job demands and psychosocial factors on people's working lives [10, 11] . Although exposure to physical and toxicological hazards in the workplace has been increasingly controlled, the psychosocial work environment warrants more research attention. Specific work-related psychosocial factors include job demands, support (from colleagues and supervisors), job control, job security and job satisfaction [12, 13] . As part of a large research project, our previous studies have revealed a high prevalence of WMSDs in miners and school teachers [14, 15] . This study sought to investigate the effects of psychosocial factors on WMSDs in populations of teachers and miners in China, which has rarely been addressed in previous studies.
Methods
This study was approved by the ethics committee of the Medical College of Shantou University. The participants were teachers and miners. Teachers were randomly recruited from four schools (two primary schools and two middle schools) in Shantou City, Guangdong Province between 28 September and 21 December 2011. Written consent was obtained from the Ministry of Education in the districts where the schools were located. The miners were randomly sampled from one large state-owned coal enterprise in northern China between 15 July and 30 July 2010. This sample consisted of underground miners and surface workers. Each participant was given a consent letter and a document describing the objectives and procedure of the study. After returning their informed consent to participate, participants completed the set of questionnaires with the help of trained research staff. The first part of the questionnaire elicited the respondent's demographic information, including age, gender, height, weight, working hours, education levels, work experience, sickness absence in the past year and perceived WMSDs. Standardized Nordic Questionnaires for WMSDs, accompanied by a diagram showing the area of the body in question, were also completed by the participants [16] . Symptom presence was defined as having experienced work-related discomfort, aches or pain in the low back, neck and/or shoulder, and limbs in the previous year. This was determined by a modified single question with a yes/no response and a body map derived from the Standardized Nordic Questionnaires of musculoskeletal symptoms. If a person suffered the symptom at least once a month or the symptoms lasted at least 1 week, and the pain lasted for longer than a day in the past year, the patient was classified as a WMSD case. The second part of the questionnaire focused on the respondents' psychosocial work factors using the short version of Copenhagen Psychosocial Questionnaire (COPSOQ) [17] . This questionnaire has been commonly used to determine psychosocial factors in occupational health studies [18, 19] . Five dimensions of the psychosocial work environment were measured: demands at work (8 items); influence and development (10 items); interpersonal relations and leadership (10 items); insecurity at work (4 items) and job satisfaction (4 items). For most items, five response categories were used, describing either intensity (from 'to a very large extent' to 'to a very small extent') or frequency (from 'always' to 'never/ hardly ever'). All the scores for each psychosocial work characteristic were ranged from 0 to 100. Respondents who answered fewer than half of the questions in a scale were regarded as missing. The scale scores were formed by adding the points for individual questions, if at least half of the single items had valid answers. For each scale, participants were divided into two groups: a high-score group (i.e. equal or above the average score) and lowscore group (i.e. below the average score). Scores were then recoded so that high scores equated to high job demands, high influence and development, high support, high job insecurity and high job satisfaction (with higher scores for job demands and job insecurity indicating a more unfavourable psychosocial work environment). The Chinese version of these items, which has been validated in previous studies [20] , was used.
The results were reported as descriptive statistics. The odds ratios (ORs) and 95% confidence intervals (95% CIs) were calculated to examine the association between psychosocial risk factors and each WMSD site using binary logistic regression. In the logistic regression, the past 12-month prevalence of each pain region was used as the dependent variable. The model was further adjusted for age and total career length (as a continuous variable with a unit of analysis of 1 year), working hours per week, education level, past year sickness absence, body mass index (BMI), smoking and gender. Probability values <0.05 were considered statistically significant throughout the analysis. All analyses were performed using SPSS version 19.0.
Results
The response rate was 75% (376/500) among both teachers and miners (373/500). Their demographic characteristics are summarized in Table 1 . The gender distribution differed between the two work groups. Coal miners were mostly male (93%) and school teachers were mostly female (76%). Age and employment years were roughly equivalent for each group. The miners had a longer working day than teachers. Height, weight and BMI differences between groups reflected the underlying gender differences. A higher proportion of miners than teachers were smokers. The teachers, as expected, had higher education levels than miners. Most subjects reported themselves to be in good or fair health. The miners sought medical treatments more often than teachers. Figure 1 shows the 12-month self-reported prevalence of symptoms of WMSDs. LBP was highest among miners (59%), followed by neck and shoulder pain (NSP, 45%), lower limb pain (LLP, 43%) and upper limb pain (ULP, 28%). NSP was the most commonly reported symptom (58%) among teachers, followed by LBP (49%), LLP (37%) and ULP (25%). The percentages of miners and teachers reporting pain at any of the four regions was 78% and 72%, respectively. 
Discussion
This study found that WMSDs were a common complaint among miners and teachers, with a high prevalence of NSP among teachers despite their light physical workload. Compared with the miners, teachers had higher education levels, lower sickness absence levels, less LBP, more beneficial psychosocial factors and a lower smoking rate. These are consistent with the previous findings that workers performing heavy manual jobs have a higher incidence of LBP and higher sickness absence rates [6] , and that workers performing light physical work are more likely to report neck symptoms than heavy physical workers [2] . Workers from many sectors have been found not only to have high prevalence of NSP but also to have low biomechanical exposure and inconclusive findings with respect to established psychosocial risk factors [21] . Studies have also indicated that both current and former smokers suffer more frequently from LBP than never smokers, but the association is fairly modest [22] . This study mainly aimed to explore the influence of psychosocial factors, measured by COPSOQ, on WMSDs. The results indicated that psychosocial work characteristics, particularly high job demand, low influence and development, low job satisfaction and poor interpersonal relationships and leadership, were positively associated with WMSDs among teachers and miners. Interestingly, a cross-sectional study conducted in Taiwan indicated that insecure jobs were also more likely to lead to lower job control, higher job demands, poor workplace social support and lower job satisfaction, which in turn increase job strain, and hence the risk of ill-health [23] . Numerous studies have reported positive associations between psychosocial factors at work and WMSDs symptoms [8, 9, 14] . Our findings indicate that high job demand was the factor most consistently associated with WMSDs among miners, which were also significantly associated with ARP among teachers. For instance, the fast pace of work, short time to rest and requirement to work overtime can increase the incidence of WMSDs. In addition, low influence and development reflected low decision authority and low decision latitude. Interpersonal relationships and leadership included co-workers, supervisors or manager support and quality of leadership. The summary statistics showed that low decision authority, low decision latitude, high job demands, low occupational social support and job insecurity were associated with a moderate risk of common mental disorders [24] . Limited social support from supervisors and co-workers has been found to be positively associated with a variety of upper extremity symptoms [25] . A similar study also found that lack of social support (whether from co-workers, supervisors or managers) is a risk factor for musculoskeletal ill-health [26] . Several studies have reported that high levels of psychological job strain, low co-worker and supervisor support in the workplace and job insecurity increased the risk of neck pain [27] . However, we found that in the workplace, poor interpersonal relationships and leadership were associated with ULP and LLP only in miners, with no such association in teachers. A survey among Japanese school personnel also reported that a high LBP prevalence, low social support and low job satisfaction were related to LBP [28] . There is strong evidence from previous studies that job dissatisfaction is associated with back disorders in both longitudinal and cross-sectional investigations [25] . Waddell and Schoene [29] reported consistent evidence that job dissatisfaction is associated with LBP, with OR (or relative risks) of between 1.4 and 2.4. When analyses were performed, we found that the effect size (an OR of 2.40) for teachers' dissatisfaction with their job was within this range. Besides, low job satisfaction was only associated with LLP in miners. This cross-sectional study had some major limitations. It concerned the temporal relationship between WMSDs and psychosocial risk factors. The recall period for the experience of WMSDs was as long as 12 months, which could also entail a certain degree of misclassification due to recall bias. In addition, the self-reported data might be subject to exaggeration of some relationships, for instance, the study subjects with WMSDs might have been inclined to over-report their psychosocial stress. Although age, sex, total career length, education level, BMI and gender occupation, BMI and working hours per week were controlled for whenever possible, we cannot rule out other confounders.
This study identified a high prevalence of self-reported WMSDs among the participating teachers and miners, and the psychosocial factors of high job demand and low job satisfaction had strong effects on this prevalence. Our findings suggest that it is necessary to consider the broad effect of psychosocial issues on WMSDs. Furthermore, to help alleviate the burden of psychosocial factors, a greater emphasis needs to be placed on job satisfaction among teachers. In addition, a similar great emphasis needs to be placed on job demands and interpersonal relations among miners.
Key points
• In this study, both teachers and miners had a high prevalence of work-related musculoskeletal disorders.
• Psychosocial factors were strongly associated with work-related musculoskeletal disorders.
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